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ABSTRACT

Teaching performance tests are measures which assess
a teacher's ability to accomplish prespecified instructional
objectives. Although possessing much face validity, little
psychometric information is available about such assessment devices.
Three separate studies were conducted to provide information about
the validity, reliability, administration, and scoring of performance
tests of teaching effectiveness. (Author)
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" of Tééchiﬁg’Effeitivénessl’%

Jason Miilmani
Cornell University

N
The lmpartance of a va.lﬁ way QF measuflng teachlng EFFéEtIVEnEES
is obvious. The performance test approach described in the previous paper
by W. James Popham has much appeal because of its face validity -- effective~
ness is measured by changes in student behavjor. Dptumum use of performance
tests of teaching effectiveness as: criteria and. ﬂeﬁendént variables, however,
requires much more information than pFEaéntly exists about the psychemetric
N characteristics of these measures. The purpose of this paper is to describe
B the results of three investigations designed to get some information on such
characteristiecs.
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STUDY 1

282 Students and 34 student teachers in an urban school partici-
pated. Students were in grades 4, 5 and 6. AS%VDF the students were black,
17% represented Spanish and other nonblack minority groups,

Instructional Materials ...

Three lessons were employed. Their titles and the statement of
the instructional task as given to the teacher follow:

Light Rays. Given a diagram con.uining parallel light
rays, air, and glass, the student will
incicate whether ¢he Tight rays will tend
to converge or tend to spread apart by
cireling the correct term.

Adjectives. Given sentences containing an underlined

adjective, the pupil wiil degngnaye whlch
andgacttv§5 bf

1ced befcre the

ST S I
v il s Sentances, qaﬁtalntspeﬁl
sy circling:a. letter

f‘f’ \; i

= ] o ovd
:sentenge. .
; %@lkways (shart |ESE§ﬁ) Whaﬁ pr ﬁted w:th a lnst“ o
4 of f@lkways, the pup:l will be able to |, |

designate mhlzh faikways are mores and

which are not. ,

Folkways (long lesson). \‘lhen presented with a list
of folkways, the pupil will be able to
designate which folkways are mores and
which are not, and which are primary
and which are secondary.

Instruments

A cognitive and an affective criterion test was constructed for

each lesson. The cognitive criterion test consisted of items consistent

with the instructional objective and similar to the sample questiors pro-

vided the student teacher. The affective tests for. the two Folkways lesson

‘were identical and differed from the affective test for the other two lessons

conly “in the reference to the nainz of the lesson. The affective tests solicited
doneach student'suopiniont(a). ofiithe lesson-and. (b) of the teacher: . Thesé two

_types of questions were ﬁDmblﬂEd ‘nto. a: tatal score when. two saparabaefastars

falled to appear.

3

oz

A nuﬁﬁer of “cgnfﬁﬁi““meaéd?és were élsdhavaflablé“ﬁ%$ﬁé§e'fﬂcluded
a test of liking for school (e.g., Do you like staying at home and watching
T.V. better than gﬁiﬁg tg schaal?), a general vocabulary test, and separate
measures for each iesson designed to measure skills related to, ‘but distinct
Fram the .cognitive skills to be taught. Also available for each child was
his sex, gradé Tevel, race, and a, school ratlng of general ability expréssed
-on.a. 3= pclnt scale, - : ,




. Design

The varlabies were: Time for instruction (15 minutes); Class size

(4-6 pupils, 9-14 pupi¥s); Trial -- i.e. , attempt at teaching a minilesson

(1, 2, 3); and minilesson (light rays, adjectives, folkways short, folkways
Iong) No child was taught the same lesson twice nor (in Study l) did the
student teacher teach the same lesson tW|ce. The teacher taught the same
chnldran for the first two trials and a different group of children for a
third. frlal Assignment of student to group was supposedly on a stratified
Fandam basns {(grade and ‘academic level rating the stratifying variables).

Calculation of Teaching Effectiveness Measure:

P

The adJusted mean scores of students beuﬁg taught a lesson '(by a
student teacher) on the affective and cognitive criterion tests were the
teaching effectiveness scores for that teacher. -The mean scores were adjusted
(using analysis of ‘covariance) for initial- differences on control measures and
for the unreliability of the control measures. Based on preliminary multiple-
regression analyses in which the control measures were used to predict the
criterion measures, only one to three control messures were used to adjust
any one of the criterion measures. These effectiveness measures were standardlzad
to a mean of 50 and standard deviation of 10. :

LA
Results

§orot
Voo

"A. Criterion Test Reliabilitiéé’énd“ﬂultiple R with Predictors:

Cognitive Affective

~ Lesson ‘ KR20 R : KR20 R
’leght Rays b7 L6 _ .58 ...20
Adjectives 41 .45 .54 .15
Folkways (Shor;) i73 .35 0 .28
Folkways' (Long) .56 .56 '

A :f!

Since a teacher's EfFectlvenESE score was the mean score on the test
of students being taught by him, the functioning . réllablllty of the dependent
variable is higher than the values shown. This is becauzé group ‘meahs are,

in general more reliable than an |nd|v1duai'5 score.

~ The lgw values of R suggest that the gantrgl ;Aﬁﬁsuagéssful,

in equatlng pupll differences exlstlng prior to the |n5turctién.

B. Test+Retast Teache fFectlveness Reliability Data

Since teathers taught more than one lassan and since students were

,htaught mcre thanonce, it was. passlble .to..correlate. effectiveness scores over

trials: Specifltaiiy, ‘the:(a) row in the table belaw. indicates, that a teacher's

“f*éffe;tlveness score on-the cognitive criterion:when-she taught one. Tesson was
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essentially uncorrelated (.02) with her corresponding score based on another
minilesson taught by her to the same group. Although 24 paired observations
siwere-inyolved in the, :al;ulatrans correlations were computed separately for
each . pair of mlﬁllessgns and, ccnsequEntly, the degrees of freedom associated

swhthi the, mean.r of .02 is only 18. _ Cen
s kil {: ;, . ) C : : ' . S
o i . '
i . Cagn'ltlve , - Affective..
Criterion Tests "Criterion Tests .
e — _ I “ i df i r ”'7 ) E dFuL? Apyiyne
(a) Both lessons taught to the 24 18 .02 24 18 .34
SAME pupils (same teachers) [+ — -wooo o b s TN

(b): Both lessons.taught to .. | 38 28 -.03 b2 32 .31
't DIFFERENT . pup;lg (Same ] U -
teachers) ;s :

'.{J;(Eii-ﬂcth lessons ' taught'to the - | 33 23 ;éa‘. 35 f(‘iS_!?;Edi;f

, SAME pupils (different -~ !
Aflteazhgrs) GHEL e !
I3 = = - == = = R —— : -
The correlations in row (a) were predicted to be the highest;:ihgse
in row (c) the lowest. The value of .34 in row (a) and more especially in row
(¢) differences in ﬁupcl ability prior to insgruzt|an were not ﬁcﬁquerd The
value of .02, however, ;is. perplexlng,b,;::
“C. Analysis by Teaching Trial
(. The mean effectiveness scores analyzed by trial are shown in the iable
below. "Data“are far the 21 teachers who taught all three minjlessons.
I N S y ’
o ~ Cognitive " Y Affective: - |
Trial | W Mean ~ S.D. | N Mean . ~5.D.
First z1 50.4 11.5 21 48.9 8.5
Sé§§qgﬁ';f 21 52.6° 7.9 21 .. ’56.63="10—2 L
'Thivra,f‘-f--’ .19*- SG‘.3= --rq.g o2 1_’,49;”:?;‘ n 6 i
e _ L L shieir a2
7+Students in two grgups were not admlnlstereﬁ ggntral tests For ‘the Eagnltlve
- ¢r|ter|an ‘test- 50, ad;usted teaﬁhlng effectnve scores could. not be computed.
Teachlng trial had a naglcguble effec iﬁ thi ,-5tudyi
0. Analysu% by Length aT Teach:ng Tnme
;-ﬁ_'w o " The déSIgﬂ perm|tted

teachers were ‘glven~a short. tnﬂe ta teau:hé-(
: were QIVEH ‘at lnﬁger teachingftsme (30 munutequ qSI{

ERIC = L




test was employed for the Folkways lesson under the two time conditions, the
short- tlmeflaﬁg time camparnscn is possible only for the other two léssoﬂs
Results are below.

_ ___Cognitive Criterion ____Affective Criterion = .

; ~ Short _ Longer Short l.onger
Lesson _ N Mean S.D. | N HMean S.D. | N Hean S$.D. Nﬁw Hean ,'§19-
Light Rays| 10 47.6 6.9 |17 51.4 11.3 |10 47.6 11.4 |17 51.5 6.8
Adjectives| 21 50.1 10.2 | 8 50.0 9.4 |21 49.7 10.5|8 50.9 8.3
Total 31 49.3 9.3 |25 5.0 10.7 {31 49.0 10. 9 |25 513 8.6

The extra teaching time did
scores of teachers for the adjectives

lessan.

deviation difference on the light rays lesson.
cally significant, :

not result in increased effectiveness
There was about .4 of a standard

This difference was not statisti-

Analvsis by '"'Class! Size

The design permitted a comparison between effectiveness scores when

teachers taught larger groups (usually S IZ) and scores when teachers taught

smaller .groups’ (usually L=6).

';of 5.6 points on the cognitive criterion was significant: (Eﬁ 05) ;
.ponding difference of -2. 9 pDIﬁfS on the affectlva criterion measure was not
‘.vSlgnlflcant : :

kig'yau were guven,*
nai.- to read the. Explanatary materialg
.tést?

,cognltuve tests (about one-half of a standard deviation), but with %Somewhat

) ngﬁltlva Criterion ) Affective Crlte[]gn L ]
Small Class Larger Class Smal? Class ‘ Larger Class
LESSBH N Hean - 5.D. N _Mean S§.D. Nrwrﬂean 5.D. N Mggn S, D
Light Rays| 13 45.8  5.9] 14 53.9 11.4| 13 49.9 11:4] ik - 500 85
Adjectives| 14 46.9 11.9]| 15 53.0  6.6]-14 51.0 8.1].15 49.0 1123
FD]kwéys 10 4h9.2 12.1} 11 50.8 '7;6 ll 53.9 9.1 12 462 93]
Tota] 37 L7 10.4f 40 . 52.7 8.9 38 - 51.5 9.81 41 kS 5 10.0}

The larger class size was associated with higher performance on the

‘For all lessons combined, the.difference

lower ratings on-the affective scales. :
‘the corres-

S . .
F. Analysns by Famllzér|ty wnth Content

'”Frétend

Hlnnlessan instructors. ot
Inke the sample test ltems but weré»nat allﬂwedri g

< a test; -items

ROMC

(a) Pagrly l'd have to guess: at -the items. t-would know . .

‘How well do you think you would do dn such a . :,j&' 



some-and-miss some. (c).; Yell. | was familiar enough with the ideas ahead
of time that -l -would probably have answered virtually all the items correctly."

The data in the table below do NOT 'support the hypothesis ‘that’
instructors who rate themselves as knowledgeable about the content they teach
will have higher effectiveness scores than instructors who do not rate them-
selves as high. o

Cognitive Criterion Affective Criterion
o N Mean S§.b. | N Mean  S.D.
- {a) would do POORLY| 27  48.4  10.5 | 27 -~ 50.h 9.5

(b) ‘would do 0.K. [32¢ 51k i0.8 | 33 501 9.8
(c) would do WELL | 18% 50.1 _ 7.0 | 19 49.1 10.9

1 - kstudeénts in two groups were not.adninistered control tests for the cognitive
critetion test so adjusted teaching effectiveness scores cau%d not be calcu-
lated. ’ | ‘ CeE oot :

3;"1; B

G. Analysis of Effect of Instruction on CONTROL Test Performance

Al control tests were administered to students after they had
fdstruction. . This was done for administrative conveniefce, as students only
had to be tested in one sitting.(for each m vilesson). Howevér, this can be
a "dangerous'' practice, because the instruction might change’ the test pérfor=-
mance and the very effects one wants to measure might be ''controlled away."
To see if control test performance was influenced by instruction, 4 or 5
v gtadents. from:each of § classrooms were given two control tests prior to
1ughy instruction.’ i The two tests chosen’were the control test on attitudes
s oltewdtd schosl amdithe control. test for the folkways lesson -- the control
test "asking students which of a number of practices were laws' and which'were
not ‘laws. ' Results' are. shown below. : o

SR dr 1Y =y
8 : .. | Attitude Control Test | Falkway Control Test
.i ‘7 Time QF Testiﬂg N N 7 Mean 5.b0.% N - Méaﬁ ‘s.D.%

‘Before instruﬁtiéﬂ Sé ; 'hiBé,[iR} zésj | ;19% 7.95 ol

, .97 . _
38 h.39 S 19%  5.95 :

iy :-After Instruction.

Pangt T v

.%vﬁnfmthe§d%fférénce.s;arésﬁ

*%There ‘are fewar cases here.because only half of the,sﬁﬁ@éﬁts*fakjng‘fhis”
control test prior to instruction wers taught the folkway minilessonid
_ _ A e
. The differences are of statistical and practical significance.

- Although these two: control- tests were the ones judged most susceptible to
_the'éffeét'béing'studied,”éﬁd although the change of scores-does not mean . -
i ‘fhat ‘the: several teachers would be affected differentially, the results do
iduggest that-caution be :exercised .if. this.tactic of administrative convenience
Ciglito be used.. o oy o e e T e uon o

3ii




- STUDY 2

155 Students and 18 student teachers:in an urban school. 14k students
were in grade 3; 'Y in grade 2. 34% Of the students were Black, 18% represented
Spanish and other nonblack minority groups.

IF:EFUCtIOﬁal Materlals

“wo "minilessons' were empioyed. The titles and the statement of the
instructional task as glven to the teachers follow. e

Decoding. Given a list of “words' containing symbols
that have a sound and symbols that do not
have a sound, the children will be able to
circle the '"words' which have a SHORT sound.
(Using nonsense symbols, the task was -similar
to that for determining long and‘short vowel
sounds in printed words that follow conso-
nant-vowel-consonant and consonant-vowel
patterns.) ’

Rhythms.. Given an orally presented sentence or verse having
: either an jambic or dactylic rhythm, the children
will be able to distinguish between the meters by
‘circling a picture of either a balloon or a bumble-
bee. ' *

Instruments

A cognitive and an affective criterion test was constructed for each
lesson., The cognitive criterion test consisted of items consistent with the
instructional objective and similar to the sample questions proyided. the stu-
dent teacher. The affective tests for the two lessons were identical extept
when referencing the name of the lesson. The affective tests Eﬁllc ]
student's opinion (a) of the lesson and b) of the teacher. These. two’ types
" of questions were combined into a total score’ when two separate Fa;tars failed

to6 appear. -

""Control' measures were also available. These included a test of
liking for schoo! (e.g., Do you like staying at home and watching T.V. better
than going to szhoci?), and separate measures for each lesson designed to
measure skllis related to, but distinct from, the cognitive skiil being
taught. "Also available for each child was his sex, race, and a 3 -point

_rating of general ablllty made by school personnel. .

Besign

S The plan was for each teacher to teach three times ~-. one lesson
““twice and the other lesson once. Further, each teacher was to teach the

-« same. group twice and another grcup aﬁce Only 12 af fhe 18 teathérs camﬁ
pleted ali three Iesscns R L e .

Asslgnment QF students ta graups was GF a stratlfied raﬁdam baSis




with academic level rating the stratifying variable. Group size was limited
t@ 6, with the students in any onc group coming from different homerooms.
Keﬁt EQﬁEEEh? was instructional time (15 minutes). RO

Calculation of Teaching Effe;;iy;nesg;ﬁgasure;

The saine procedurs .as empicyad in %rudy | was used. This involved
computing the mean score of students in 2 group on the criterion measures and
<1 Ladjusting-these-means for 1n:;;a1 arcup differences on-:che "control' measures.

L 5o S TR
Results  virdiyy
H B )]r

A. .Criterion Test Reiiabilities and Nultiple R with Pradictors

;?T;;ﬁ_:f;rchnltlva 1 Affective
Lesson . . KR20 R KR20 © R
Decoding .38 76 .50 Lﬁ]é
Rhy thms .18 b6 .43 .18
.He‘teéfrgelnab lities are’ bare‘y sat;sfa;tary and the multiple

EBﬂfEiathnS pred ting the aFFertlve criteria are unsatisfactory. The multiple
correlations predicting the cognitive criteria are ;urpri:ung1y high given the
KR20 values of the dependent variables.

B. Test=Retest Teacher Effectiv veness Rellebll|ty B

- Ee;ause af the dcs;gn used, it was Lzsénbie to correlate effectiveness
. sgpres undgr thFEE conditions == Wheﬁ the teacher taught ‘the same lésson both
iv times (to. leferen'_graups of studcntgg of course); when. leFerent ‘Tessons were
o taught thagtwa trmgs, but thé same. e.anp of. studﬁn-s vere used;’ ard Fqnale

i 215 were 1nva\ved |n the twa teachznq

' ea:h aamputed-én”a'smal1 number_@r fz;:hﬁf? héVlnG simitar tEaEhIHQJéXpEFIPHCES
For example, a separace corrulation was computed for the three ‘téeachérs ‘who
) ﬁaught the decading IEESDH both timeg nr their first and second teaching attempts,

:HI_jE“ ="f:|‘;

BN

TR R P
ennd ey Cognitive e L Affecrlqg (
LoodsCritenfon Tests - Criteriom Tests

T T T T S N M-\ A N df T |

‘Same lesson, different students 12 6 -.23 % 5 .26
aoDifferent lessons, same students 6 | 1z 6 .18 !
AN 3 S E LT R !

T TR — S — ;éﬁﬂ*,;ls —
: *ln ohe. group. Qf students, the cantrc] affe;tlve measure was not admlnlstered
and thus a tEEEhTﬁQ efFectlvenﬁs score” ﬁ@udd ugt ba cgmputeﬂ




C. Analysis by Teaching Trial

The data are based on the 12 teachers who taught the twé minilessons
a total of three timgg, Onz teacher whose group did not take a ''control' test
in the affective aréa was excluded.

Cognitive Affective
Criterion Tests Criterion Tests

o o 1 H  Mean  :S5.D. N - -Hean
A teacher's first trial |12 47.3 6.7 | T 50.8 9
A tédcher's second trial”|{2 50.1 1.1 1 545 7.
A_teacher!s third trial 112 __ 53.8____12.2_ | 11 __-k7.1._ 10!

The lIst time a teacher
taught a minilesson - 12 47.3 6.7 11 5¢.82 9.1

The 2nd time the teacher ’ '
taught the SAME mini- ( _ '
lesson___ . ____________]}2._.:53.3.__12.2_ | 11 «=-21.73__.10.6..

Ist time a group of "
_ students taught 12 47.8 ‘9.6 11 55.3. 7.6
'2nd ‘time the same’ ' :

group of students :

taught 12 515 10.9 | 11 49:7 8.6

The experience of previously teaching the same minilessbh~oh' the
'same group. is associated with higher effectiveness scores on the cognitive
measures. 'Familiarity with the students was associated with lower ratings
on the affective criterion, an observation noted previously by John McNeil:
Although suggestive, none of the differences is statistically sighificant at
p<.05 two-tailed.

w.i.. . D. Analysis by Familiarity of Content

As was done in Study 1, instructors were asked how well they would
do on the posttest type of questions if they had not been given kackground
information about the subject. - On the decoding lesson, the posttest .consists
of "words'' which use "nonsense type symbols, and all teachers would have to
guess on such questions if the arbitrary key was not given.
RESULTS FOR RHYTHM

TEST ONLY ~ Cognitive Affective

~Criterion Test Criterion Test
4 M- . Mean . 5.D. Jo N - Mean S.D.

(a) Would do poorly I 58.0 - -1 67.0 .
(b) Vould do 0.K. - | 6 47.5  -9.4 6 k7.2 10.55
(c) "Would do well 5 50.7 10,5 6 48.8 6.8y

Note -- scores reported above do not have means and $.D.s of 50°and 10 because
the instructor's second trial. results are not: shown. : :

“Again, these ratings do not seem particularly related to the teacher's
effectiveness score. . =~ s o b R S

39??59?.EémmUﬁiﬁati@n@;,g' .




STUDY 3
v+ Subjects
A convenience sample of 58 teachers from Long Beach, California

and Hawaii. Students were elementary-aged children.

Instrugtlcﬁal Materlals and Instrumentq

Ly ) oyt

.« The I|ght rays, fglkway; (lang) rhythms , ‘and decoding lessons
and criterion .tests (see studies:l and 2- abcve) were Used. In many cases,
control tests were not administered. . :

Design

"““'No planned design was followed. In a few cases,. teachers taught
more than one minilesson with relatively little confounding between order r
and mifilesson., Data are reported only for teachers instructing with more than
one minilesson.  Class sizes ranged from four to six with the vast majority
of them being six in number. The method by which students were assigned to
teachers:iis not .known. e ’ s RS

fﬂaleulatlan of : Teachijg EFFectlveness Measures St ow i

e - RN E St

- When:: ngtrai test data were gvaliable andacaﬁrelated at Iaast ‘15
. with criterion tests, mean class.scores were adjusted‘in acacrdance with. the

1 procedures descr|bed for Study l..

Results

A. Test-Retest Taéﬁher'EFFestiveness Reliability

e S S EEPEIN T
Tanon T . . Cognitive: :- | . Affective
i Criterion Tests  |[Criterion Tests*
N df, o r | on. df. r ,
A 13 9 .05 12 8 =-.22 i
’*EFfe&thEﬁess scores not adJustedg'
L 4 }
£ S8
L2
‘,1‘ L LJ(')

YThe standard scores: repor ted davﬁgt have a mean QF 50 (and S. b =10) ‘béEduse _
the subsample_on whlah multiple minilesson data were availablé is not exactly - ‘
'L‘rep%esentat|ve ‘of © he tatsl samﬁ?e Qf whnch the stand”'d fatldn aF scares were
basad. - A , R : S




10.

L. Analysis by Teaching Trial

_Cognitive : Affective

Criterion Testes Criterion Tests
Trial | 01 tean S.0. | M Mean  S5.D.
First 17 Ly, 3 1035 18 _Q7i3 8.2
Second | 17 53.6 8.8 18 43.3 10.5

cognitive The tendency found in Study 2 of improved effectiveness scores on
the feriterion measures with practice was evident here also (t 1652 GE
lepf 02).

*
o
o
e
o

CONCLUDIHG THOUGHTS

To most teaching performance test advocates, the most disturbing
results repérted in these studies are the erratic and low test-retest reli=
abilities. Although one reviewer of previous data on this question concluded
that results from_such studies were not inconsistent with a hypothesis of
zero reljability,” more encouraging findings were reported in one of the
larger, better designed studies.t

* Yhy the low reliabilities? Several possible answers come to mind.

Reason: The performance test results may be reflecting the true
state of affairs; teaching is not a generalizable act. Reply It is true
that like happiness, anxiety and other traits that vary over occasions, it
is no doubt the case that a teacher's ''real' effectiveness varies with the
situation. NEVErtheIess, one could have hoped to obtain a more interpretable
pattern of correlations in which reliabilities would be highest when the situ-
ations (e g., minilesson being taught, student group involved) were most
similar,

Reason: The abl!:tles and attitudes of the learners are what really -
make the difference--the teacher's input accounts for a negligible amount of
~ the variance. Reply: ‘le obviously were not able to control adequately the
pretreatment individual differences variables, but even when the same students
were involved in the test-retest GGFFE]EEIDHE résults were erratic,

Reason: The conduct of the investigation durung the data. .gathering -
phases was Faulty Reply: There is a risk involved when a study is being
carried out 2,600 miles away from the principal IﬁVEStIQEtEF Except for
study 3 which was never intended to be a controlled lﬂVEStlgEtIQn to the
best of my knawledge the data were collected in accgrdan;e with the planned
design.

’ ;561355 ngekv Statlstlﬁal and méasurement prgblems in |mplamentzng the B
‘ Stull Aﬁt StanFerd Cal;farﬁna Stanfgrd UnnverSIty InV|tat|anal Can='




Reason: The analysis lacked power -in the statistical sense of
the word. Reply: Clearly the erratic results are due ir large measure
to the few teachers involved in most comparisons. For example, the 95%
confidence lntenvai for a correlation of 0 computed on 8 teachers exceeds

+ .60.

o Réason: The control and criterion instruments were not that:
“reliable. Reply: |t may be that with more reliable measures utilizing
 more items Ealle:ted on larger students groups after Tonger lnstruttlenal
sessions that the teaching performance tests will be 3 more reliable’ indi~
, catnr uf tééthlﬁg eFFe:tlveness - : .

Clearly more deFlﬁltlve wark is needed on teaching psrfarman;e
‘tests. It is to this end that my. future empirical work js directed.




